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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
working micro-device by which a thin piezoelectric film 
can be formed easily on a silicon substrate and a 
structure and, accordingly, a high-performance 
piezoelectric transducer element can be manufactured 
stably by combining an aimed piezoelectric material and 
working of a silicon micro-device. 
SOLUTION: Before a thin piezoelectric film depositing 
process (S5), an etching stopper layer 2 is formed on a 
silicon substrate (S1) and, after a thin piezoelectric film 
7 is deposited (S5), a prescribed spot of the silicon 
substrate 1 is etched (S7). It is preferable, in addition, to 
form the etching stopper layer 2 so that the layer 2 may 
become a tensile stress layer (SI). 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa22129DA412091663P1.htm 03/02/18 



(WB*mmft (jp) <i2) 4at If] & it & & (a) ai)mtm&m&% 

#$§2000-91663 
(P2000-91663A) 
(43)&HB ¥«12^ 3 mi B(2000.3. 31) 



(51) Into.' 
HO 1 L 
B 4 1 J 

GO 1 L 



wwe# 



41/22 
2/045 
2/055 
1/18 
9/04 



10 1 



F I 

H0 1L 41/22 
G 0 1 L 1/18 
9/04 

B4 1J 3/04 
H0 1L 41/08 



Z 
A 

1 0 1 
1 0 3A 
C 



r-n-F'dM*) 
2C057 
2 F 0 5 5 



sbsh* m*m<D&7 ol & 7 s) shhicr< 



(21)fcBH#f| 


4HPF10-262824 


(71)tHHA 


000000284 










(22)fflHB 


Wm&P 9 £ 17 B (1998. 9. 17) 




*KW*Em«PifeK¥l«naTB 1 #2 ^ 






(72)$6W# 


HSP t 








*Rjfr*RTtf*£&¥»«TtaTS 1 #2 ^ 
























^EJWcE*+AK¥lFinHTB 1 S2 # 














(74)«fflA 


100107308 



















(54) B8W<0«f*] ^U3>T'f^n5 s A'fXtDI*ife 
(57) [g#JJ 

IBIS] -> U 3 >Sfc±lCBESSM!i£§aKfi£l8lT 

mmmm^mmum (ss) ctom^, -> 

, J3>SSl±ICX-yf 1 >yxh yA©2*jefiXL (S 
1) . E«ft&7CDli«lIg (S5) kU^tC. ->'JU> 

s« i ©»fftttw*x v*y>f-tr*> (S7) . 
sj^kpjst* (si). 




S7 e 



xirai^fticfc^T. 

iMimmmBio)tmxn&>mz, me-> u n >g«©f?r 

S ® X y > y T S C t S » §C t -T -5 -> U 3 > V< 

(IS*«2J fflEES»Bt©j#«lgJ:0jraK:, ->'J 
3>&&±lzxy?>tfxhy;WZ&l$.?2>Z\t*ft 

[ffi|jRj§3] ltOEXyx>i^N-;/AJg#5|^3gr)jE: 
^J^T*SK*S 2 Efe©"> 'J 3 >V-f ^Df/H^Jll 

[St#JB4] WEXy5 t >y^>y/XJB*<JW[g2>'U3 

«©->'J 3>T-f £ D5*A-f XDDI^ffi. 

[§a#Jg5] WBXyf^jfxhy/tJBO^tttoatp 
IB©#n>f *>T*oT. *©iM«t5Xl O'Vc 

tiZ\ t £#SK frsUS*^5 B«©->y 3 >T< * of 
A-f XtDI^i*. 
Ii8*ig7] IJffiX^^V^ h^AiOf^l^ 
3 u mt&zmXm 5 £ fcte 6 Elfc© -> 'J □ >-?-T 0 a 

xA-fxiaiTm, 

tO 0 0 1] 30 

■9-. -T>^^x-y hyj>:J"\«7 Hffl7^^3.X-^^ 
[0 0 0 2] 

H»E3fs©fti*5] ft*, pzt (^^>St^;un>K«)) 

*>$BE«»JBi i: -> U u 7 VvUm<r> •> y u >T-f 40 

>it-^7 ^ ^zi X- ^ itW& Lts.fr? ft. 
[0 0 0 3] 

[8!9!*<ft?ftL«fc-3fr-&SSS] Sfc#ide^->'J3>T 

-> 'j 3 > X y ^ > V «fc o T M fit U SS? k> -> ' J 3 > fig ± 



<2) ftlS 2000-91663 

2 

±B©J:5ftJEf^&3|iT£ft8JT5©a<fflJlTao 
fc. x>y^>^$nfc->'j3>lSii|^{c»< < 

[ooo4] *&imt % frfrzntit \z^tu ztxtz* 

©T&9. fCIWIt JE«»&©fiSBI*<SgT. 
©£«#& i: -> y ZJ >v-f ? □ =?n<i X JDISffl*.^ 

[0 0 0 5] 

[»n*flm-f*jt©©^a] cogws«fisr-5fe» 

<D*fBW»C«t*->ya>S«±lcji«»K«-lia$-B-T 

xiDi^ft©^-©«$a«}^«. fcfm#©«eH©ffl© 

fc. WE->yn>SS©^tS3f*x<y^>yr-5^»: 

[0006] m»zz<omsmgHit, ®wmxo&m<Dm 
©§h#js 2 \zmm vttm o . ±sfi©^-©^«fiSicjD 

[0 0 0 7] P3lf£H©#m8iji£tt. «F»if*©®ffl©«| 
©lt*^ 3 fclB« Ufe a 0 . ±i£©Sf£-©4#8tfaj£tc!D 
AT. i(EX5;^>yx hy/^)B*t5l-3ao^)BT* 

[0008] mmwo&mmmz. ^h=§s^©®h©«i 

©^*^4»cE«LfcjiO. ±i£©^H©**iS«fi£lC]!ni 
AT. ffilffix-y^>yx h-yAg*<83IB->y3>Sfi* 

[0 0 0 9] ^H©#IS«r5W. ft|fg8#©ieB©«B 
©W*«5lCE«bfca»3. ±»©mBa©#a«jfiEicjo 
AT. S0Ex.yg=->^x hyni©^«WPSo#p 
W*>T»oT, -e-©i8K*t5X 1 O'Vcm'KJ: 
T»*> 

[0 0 10] ^^A©^»«JfiEtt, ^^^©effl©^ 
©IS*^6 (wE«Ufcii0. ±j£©SS©#afi}fitlcin 

AT. 8ilEx.y^>yx hyA®©JgfigIgJc*5^T*il 
•5. d^T, MEttl^^li. WAtf. fWEXy^>{f 

SK-f ^>aA^©7x-;i/jag^. 8U8exy?>y7 

h y A^*^JtitT^-rs«-&©SE[^fi£fii[J!l3iT* 
•5. 

[ooi i] i^^-fc©4$8s^fiK«. ®nm*o>iiwo>m 
[0012] vx?\zttm&mz®)§k*:®.wTz>. ±iam 



( 3 ) 

3 

JEIC. JS®j$®<Di£8l8&k:->'j3>g« 

X y -> U a >ja©/g£ £?$ < t z> z. t *<T 

[0 0 13] ±82»-OltS4«SfiKlcJ:n«. ->U3>£ 

nizi£mm&&3i.ft?z •> u 3 7 7 7 a«s t ux 

>ifxhy/mw\r>mofatimi?$>ztzibs &m*m 20 
s3tBxvf L >^xhy/x@±n^fiEsnfcffi 

[ooi5] ±ffi^iaro!f$ia^tc:«fcn«, tfna->'jn 

Xy^>yxh-y/^*^fi6t?$-5ti:t)tC. 

^•TiClt^T^^OTfeS. 30 
[0 0 16] ±£SBS©ft?B«i£l;:j:n«. HEiyf 

> y x h y /rs & gi 1 m 0 to* m t -r z z. t * <o 
[0017] ±K^Aro#»«$fi£ic«tn«. ffigEUD5&ft# 

[0 0 18] ±82^-tW^8t«IE£lCckn«. DUffilyf 
[0 0 19] 

i%womm<oi&m] uTiz*$tmz£z>") ay-?* 

[0 0 2 0] 0 1 (wTp-T «fc -5 £. S5iB7'D-t7>7a- 50 



2000-91663 

4 

te. *8'JbT7t>©l8 (S1~S7) a>i=,«|j5££nT 
US. 

[0 0 2 1] (1)31118 (SI) 

i©lSTtJ. *^SOx'j3>Sffil««ffi±lc. Z. 
©•>'J3>SS1 £&i£-f-5l7:C8 (S7) T. Sffl 
ffl]«k0Xy^>yf SIS©Xy^>^X hy/t/B2£U 
T«ffiTSPS!©^«i6^a:«[®2S^B)ct-«.. fkitmz 
ti. illBPS^i|lE^Ht»©2«*D>-f*> (B* ) <0 

SSc*tel~3tfni. B'j§&te5x l O'Vcm'Wt 
-f5©*<«F£l<V>. Sfc1':t>iiA»tt. 9 5 0-10 

5 01CT-7X-;t/*:fT-5. H tf7x-;H& 

sicio. si}E^#»ttff^2tt§i^3i0fr^5wr-5 

§lo3S»3^at^*. Z.<Dtzlt>. 1718 (S7) T 
fJIB^'J 3 >Sffi 1 OSfj£©3rS:S®ffl!l<kOXy^>i^ 
LT 1 — 3 u mOB&O) > 'J 3 >^-f 7 7 7 A 3 Sr^fiK 
LfcBlC, -t©->U3>^>f7!77A3^SIS«J8«i:^ 

#©-f * >&MZ «t -p T± U fc^lSfi © 
ffitC. Xy5 1 >i/Xhy/t@*5lo!50^Wbr-5^ffl 

[002 2] (2) I2Ig (S2) 
uOIiTIl Btie^*6ftJ£«E^2CO±lCS IO.M4 

6 c v Dft^oamoKftjgigv^ij&gkie^^SiJc* 

■sT^fiST*. Kiftt«*a5 0 0 0 ATfc*. ^<DI6» 
K«^©^4Ig (S4) -C^B£$n-5Tfi5«ffi6t 

0. fi9IB5F««5ll£*)S2tt*^'J7JS«*<iai<g»«tt€: 
Wr-Sfc*. SllBTB5«ai6<t:<ia©ttffi^BB«li:€:S*S 

*^SE-> U 3 >^-f 7 7 7 A 3 <Dm%>tt)timfrZm< T 

[0 0 2 3] (3) IB3ie (S3) tgfbBi^fiJc 
CWIgTt*. flUI2->U3>S«lCDffiS<W^®lCS i 

nk 5 sc v Dm®e>®i*o)&mi£wm&mBtfLy} 

mz^.-oXB^tZ>. d<DS INK5ttf 7Ig (S 
7) TWE-^'Js^S^lORlf^lSBfSrSSffliJiOjg*; 
MCXy^>yr*IRICl, 8IJIS->'j3>^-f 777A3 
*^U^^. OSO. X->^>yU^t^®iR)fSr-7Xi7 
iUT^-TS. M. C©S i Nl5ffl/^-^>W 
1718 (S 7) ~Cfro. 
[0 0 2 4] (4) S4I1 (S4) :TmW,m&l3L 
C<DI8T«. fl(ll2S i 0,lfi4±(C^fSO¥®^«O 

an gBTSBue 6 £ d©Tsemii6ti, g^w 

^fII2->'J 3 >^-f 77 7 A 3 ±K«MS;*n-5>/Em8!tIg 

7 T** P Z T17 ©TffifflillCifttt&nfcmffiT**. 

1418 (S4) nmmiz-o^x. 0 2icSr?i-»T8ftB^ 



( 4 ) 

5 

T*. B2Ca*r£5IC. 5t1*. 88ES IO,K4±»C 
I17^hW^h9 (AZ-52 1 4 E) 
(Xxy7*4 1 ) . -tcDSil 7* b9(D 

•?\)K->?*:ft^ (Xx;/7*4 2) . 88ETgB« 

X£ 1 Offl75-f *>h£fT^. 88ESSl7:i-hl<'v 5 X 
H9±lCi9:@U (X5r>y7'4 3) , 1IhJ@<Z> 
8ftt&K7t£fT7 Uf7^4 4) . 7*hUv> 

em 1 7 * h us?x h 9 &a**ia ux. uttEres®® 
6 *^i«r-5@3f©iri2m nth vvt. v 9 t»*r 

* (Xfy7"4 7) . 88ES 1 cButiwesg 

17*M/^f>9©rtOXf7 7 , 4 7TiSSnfcSl 
7* H/5>Xh9 a±fc, 88ET6B«ffi6£J&JB£-r-5S5 

l77?t (Pt) ■6atX^s;* l J>yai , C»jfct 
•5 (7f';7"4 8) . g&IC, U7h*7ST. 88ESS 

1 P t&6 a©rt©88E$il 1 7* hU' >>X h 9 a±£ffi 
B-f*S8#£8flE8§ 17th I'** h 9 a t tfclCf^* 

U fl{IETSB«g6=&0f)£<D¥S^«IC^fi£-r-5 (Xf 20 
y7*4 9) . 

[0 0 2 5] (5) S£5Ig (S 5) : PZTTO 
CCDItTH, CVDffi^0^4j)#SlC<k-pTfi!lffiPZ 
Tfil7£gttES i 0,IBl4&tffiftET85mffi6±l::j&fi£ 
T*. :CT, fliJES i 0,K4l:J;oT. ±ELfc«k 

wisan^ttt)!:. mil? zt&t tubtspti®.® 

(0 0 2 6] (6) (S6) : ±S5«®^f£ 

C©iet?tt. WI2PZTK7±t0fS©¥H»«W± 30 

^ 7 7 5 A 3 ±lr^*tX-5«OI2P Z Tfig 7 0±B« 

icK^e>n*®ffiT*s. S6ii <S6) omm\zi 

fc. *IgH. 88ETffimS6£ra5fi£LfcSg4ie (S 

4) t&mmzmv-Qibz. ft-r. 88epzt&7±(c 

S27t hl/VXh 11 (AZ-5 2 1 4E) S^ftf 

* Wfy76 1) . ^IC. fOS27t hU-VXh 1 
KOyj^-^^ffO (Xry76 2) . 8882± 

asm® 8 <D¥Sitti:^t>^xf tbfti&ztiftm 27* 40 

hTX£ 1 2c075-f ;*>h£fr^. 8UES8 2 7 * h U 
y^h 1 l±\Z!&Sb Uxs/7*6 3) . §I#K€T, 1 

wtsomnmmytzn^ Uf776 4> . 7* 

H/yxhEte^-^ffH (XT7 76 5) . 2lHlg 
««^S)t (£®®ft> £?T? C7>7--y7*6 6) . * 
fc. 88E$g2 7* Kl^Xb 1 1 £5l«Jt&SLT. WE 
±SB®S8$^«f-5®m«fl«IISm2 7* 1 
l*R*£Ta (7NT--y7"6 7) . 8tl82PZTJ&7 
£8111281 2 7* YVV7s V 1 1 CDrt<0^r-->7'6 7 TBI 
an/tS27* hW^XH 1 a±(C. fifj82±ffl5®ffi8 50 



#88 2000-91663 
6 

S^6£r-5S2 7"5^7- (P t) 818 aftX/"*y5MJ> 
^fe-e^T-S (Xf7 7"6 8) . g&lC. U7h:*7 
ttT. 8(lEHi2P t®8 a©rt088ESf§27* h-l^X 

h 1 1 a±iz&.ffi-rzmftzmifb2-7 7t vuvx v 1 

latifcl:iSU 68E±S8®ffi8£ffi£« I Fi5«MK 
iCJgJsKf* (X7776 9) . 

[0 0 2 7] (7) »7Ig (S7) :^-<777AJg 
'<£ 

roiSTli. WI2->'J3>SSio0f^fiim*SHfiil 
<fcOS^WlCXy^>^UT. BtIE^U=i>^1'77 7 
A3£jgj6£-f-5. B4KS-3HT, i7Ii (S7) <D 
^IffllC-PViTift^r*. SfcT, 8512 S i NSg 5 ©TBSfflQ 
^BIcm3 7*hU^XKl 3 (AZ- 1 3 7 5) 
WTS UT77"7 1) . £lC. 8ill2->Un>^77 
7 A 3 <D¥-m&mz&t>M:X : ¥lst)ftrfL2nftm 3 7 * h 
TX* 1 4(57^ *>h£fT^. 8982183 7* HU-v? 
XH30TMll:ail Ut5/7"7 2) , 
3. Sgfl.t8S3fc*fr7 Uf77"7 3) . *tc. 8tFES£ 
3 7*hW>>Xhl 3fc§t«ifflJiLT. flflEv-U 3 >^ 
-f77 5'A3«:Jg««U&V>, O^OStlE^'J 3>S« 1 
£Xyf->yLftV>giBTtf>88Eai3 7* hl^X H 3 
£R*ST* (Xt-2/7*7 4) . ^C, 89B2S 
88E-> U 3 >^775A 3 WTS^tttC'&ti-e-T/X^ 

13 77ft (P t) Ml 5£. 80I2S i NIK5«h8fIE 
m 3 7 * h U^Xh 1 3 OfiOXf? 7*7 4 T5S**lfc 
m 3 7 * h l^i^X h 1 3 a <D± (TfBfiH) t^/Vy? U 
>yffi-CJBfi)c-r* Uf y77 5) . U7h 
*7ffiT. 88ESS3P tISl 5 0rt»88Em3 7* 
■7XH 3 a©Tffiffl*i::&B-r*8B#*iffiEIS3 7* h 
k77hl 3aitt)lCl^*LT. 88EJg3P tlgl5 
0/\5> — ->>/$:ft^ Ufy7"7 6) . 
>^»<08tlE®3 P till 5$T7>^i:LT8tlES i N 
K5WXy^>^S:f7-5 (Xf7 77 7) . &{6tC. A 
^-n>^©89E»3 Ptll 5 tiffiS 
VXf \zm&i'i)Zi>g ! $L10X.y^>tfZi7 J !> ttf 
777 8) . COXf7 7'7 8 lc43t7<E>X U /5 1 >^iH 
^ly^fflHfctefflBitefc*^ x^5 i >ya<D8UE>' 
|J3>^777A3 ©TH*¥SlCft±tf<& lC«{b^ 
Sia*ffiffl-r-57x-y hX-y^fflS^JfibH. 
i©7iyhX7fjai©l7ft>htLTIl KO 
H (*gHfc2J U 7A) $fcliEPW (lfl/>-77S> 

7*7 8fC*5W-5x^^>7^. 8882->Un>S«l t(W 
82^*iEtia:»>i 2tM7f> 7>SS<OglC«fc -3 T8882 
7Fft6feK:«[®2WT®ffli|T)t«7-rs«S*. 83E->'Jn> 
^77 5A3 t>m&*mm&®L® 2 0|*9<DM82x.y ^ 
>^ir«i;0BtbUfc8?»»c^B£$n. 8882 
^Sfc^ffifftlS 2 ©JS 1~3 MmlC^U<^«t-&. 
[0 0 2 8] &Jt<OfflS#l®T^B£Snfc8882->'J:3> 



( 5 

7 

^< 7 7 7 A 3 <D±mzMtfL$tlit1iilRP Z TBI 7 ttfo 
KTBI5St/±g|5«@6, 8<D3B«jg«#l;:Eli2«j|j)f 
^TWESfiKStt*. Sl}82->U3>^ 7 7 7A3CDTffifiiJ 

t s(rf2±8B^ffi 8 o±®fijt wraoffi^^-csiiffi p z t 
[0029] amnmm) vxrizmo&i&te&zw® 

<1> Wffi^lIS (SI) ^*5^TJg«LfcWI2^$6 

[00 3 0] <2> 8«ji2|fS2~!g7IiI (S2-S7) 
fcfc^T^Lfc^iaS i O.Bt4. KJI5S i Nffit5. 
MI2PZTK7. fii|g2Sgl P t&6 a. ffiiESg2PtBI 
8 a . Wffi^ 3Ptll5 <D£85fi£#fc (jfcBt. f\9— 

[0 0 3 1] ( 3 ) ±SS^«5^JSTtt, WEffi«»K 

7. fiaeTS?Rix±se«ffi6. 8©*r^itT. pzt 

[0 0 3 2] (4) ±iB*JgJgS8Ttt. **M*tt*-> ' 

10 0 3 3] 30 
l%W<D®m fiURIILfciil:. *»WfcJ:*itf, 



<*M 2000-91663 
8 

fctt, y-f777AS8/0tg(4-r2>V-f^D7i75 1 iX- 
[0®©ffil&fcl«91] 

[01] *55W{w«k2.->iJZl>V-fi/D7 ; A*-1'7.jtoI^ 
ttCDf r A*'fX^fiK7'P-tX7D-$^-r7D-5 L V-h 

[02] Blfc^-r7 f A-fX»fiK7 r n-t^7D-©^4 
Ig(DS¥*ffl7D-^*-h 

[0 3] 01l:*t?A'-f7M7'DtX7D-CS6 
[0 4] 01K^TxA^*^j£7D-feX;7D-O5S|§7 



1 ->'J3>Sffi 

2 x.y7>yxbyrtM (7M4UMRJI) 

3 -> , Jn>^-f775A 

4 S i O.H 

5 S i NK 

6 TS5«ffi 

6 a $17"7ft (P t) St 

7 EEmHlffit (PZT1) 

8 ±fiBtiffi 

8 a BZ*99-* ( P t ) fit • 

9. 9a »17*hkJ7^K9 

10 Sll 7* hTX^ 

11, 11a 82 7*hl^7h 

12 m27*h-?Zir 

13. 13a SI3 7:* 

14 SS37;J- hVX£ 

1 5 i3^7ft (p t) m 



(6) #08 2000-91663 




( 7 ) 



ftffl 20 00-91663 



[03] 
-t®m&m&7aizx (8 6) 




X*y76 2 




C**«*2 (*»■*> ) 

4_ A 



^^6 8 «2 7* 

12 





[04] 





13 15^ ^15 
6 




t t 



**?778 




(5I)Int.Cl. T 

HOIL 41/09 
41/08 



WJEf 



F I 

HO 1 L 41/08 



F^-A(#^) 2C057 AF37 AF93 AG44 AP02 AP14 
AP33 AP53 AQ02 BAM 
2F055 AA40 BB06 CC02 DD05 EEI4 
EE23 FF43 GG01 



